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CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS
1. 'the Air Logistics Early Requirements Technique (ALERT) is the Air Force
approved method for forecasting the Peacetime Operating Stock (POS) segment of
the aircraft replenishment spares (BP15) Program Objective Memorandum (POM)
forecasts.

2. The budget program managers used ALERT to develop the FY90 through FY94
BP15 POS POM forecasts.

3. The Central Secondary Inventory Stratification (CSIS) historical data usea
as input to ALERT contains errors, which requires adjustments to the ALERT
forecasts.

4, 'rhe budget program managers question using the value of tne fleet data as
an input to ALERT.

ACTIONS

1. Continue to document the annual ALERT forecasts. (OPR: HQ AFLC/MMMA and
MMMI)

2. Continue to identify weakness of the ALERT and POM forecasting techniques and
develop ways to improve the process. (OPR: HQ AFLC/MMMA and MMMI)

3. Improve the CSIS data base. (OPR: HQ AFLC/MMM)

4. Analyze the impact the value of the fleet has on POM forecasts and identify
improvements as necessary. (OPR: HQ AFLC/MMMI and ACC OCR: HQ AFLC/MMMA)
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This report doc s the 1987 application ofAhe Air Logistics Early Requirements
Technique (ALERT) for estimating the FY90-FY94 Program Objective Memorandum (POM)
inputs for the Pedcetime Operation Spares(portion of the aircraft replenishment
spares budget (BP15). This is the fifth consecutive year that ALERT has been
used to prepare POM inputs to the Air Staff. ALERT's logic is a combination
of statistical forecasts and management adjustments to these forecasts which
yield the Command's total peacetime operating stock rziuf'ement for the Program
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EXECUTIVE SUMMARY

Since 1984, Headquarters Air Force Logistics Command (AFLC) has used the ALERT
mdel to project the BP15 aircraft peacetime spares Program Objective Memorandum
(POM) requirement. ALERT performs a statistical analysis of historical data to
forecast the BP15 primary operating stock (POS) requirement by weapon system.
The HQ AFLC BP15 budget program managers review the statistical projections and
make final adjustments. ALERT is the only BPl5 POM forecasting approach
sanctioned by the Air Staff. This report documents the development of the FY90-
94 POM forecasts. The following table shows the ALERT estimates for the total
BP15 budget for the FY90-FY94 POM.

FY90 FYOl FY92 FY93 FYOH
$2600.2M $2007.0M $2079.5M $2551.2M $2701.2M

ALERT uses 16 individual weapon system regression equations to develop each fiscal
year's BP15 estimate by weapon system ard an Air Force total. These, individual
forecasts are then added together to develop the Air Force total BP15 POM
forecast.
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CHAPTER 1
THE PROBLEM

Due to a lapse of from three to seven years between projection and initiation
of fund requirements in the Program Objective Memorandum (POM) and buaget
process, the Air Force needs a long range forecasting technique to project
outyear requirements. HQ AFLC uses the Air Logistics Early Requirements
Technique (ALERT) to project POM requirements. We document the results of
the ALERT projects for FY90-FY94 in this report.

Bac und

ALERT has been used to prepare the AFLC POM input for Peacetime Uperating
Spares (POS) since 1984 when it was used to prepare inputs for the FY8o-FYY0
POM. ‘The ALERT projections serve as the AFLC financial management staff's
starting point in preparation of the POM input. We say starting point because
the financial management staff adjusts the ALERT results based on other
information not easily incorporated in a statistical forecast in order to
arrive at the final proposed POM input.

Each year, the AFLC Directorate of Materiel Requirements and Financial
Management (MMM) develops POM submissions for many budget programs. For POS
segment aircraft replenishment spares (BP15), the Air Staff has directed we
use the ALMRT model to develop these forecasts. Since 1984, ALERT has been
the Air Staff-approved method. This year, analysts from the Directorate of
Materiel Requirements validated the FY87 PUM spares forecast which ALERT
projected in 1984. The results of this validation effort are presented in
another report [2].

Qo Jecti ves

1. To document the ALERT forecasts for the airaeraft replenishment spares
requirements input for the USAF FY90-FY94 PQOM.

2. To identify areas to improve future ALERT forecasts.




CHAPTER 2
ANALYSIS

We document the development of the FY90 to 44 PUM forecast in three sections.
First we describe the ALER! model. In the second section we discuss the
results for the FYY to FYYY forecasts. In the final section, we discuss
issues.

MODEL DESCRIPTION

In this section we briefly describe the ALERT model. Although AFLC has used
ALERT for the past five years there has been very little documentation on
ALERT. For a macro view of POM forecasting models, recommend reading [1].
Appendix A documents a January 1984 working paper on ALERT. We will continue
to document the anmual ALERT forecasts,

ALERT is a regression based model that uses historical data to predict future
POM requirements by weapon system and a total Air Force requirement. ALERT
predicts the Peacetime QOperating Stock, BPl5 requirements using 25 historical
(independent) variables. Appendix B provides a complete list of the variables.

‘'he ALERL methodology uses ten years of historical weapon system data. Each
of the ten years includes the following:

a. Past POM submissions for the BP15 POS.

b. The sum of the Central and Secondary ltem Stratification (CSIS) extended
year total buy requirement plus the CSIS Approved Force Acquisition Objective
(AFAOQ) buy requirement for condemations only (this is an estimate of
recoverable buy requirements three to four years from the current June
computation).

c. The reciprocal of the estimated present age of the fleet (developed by
USAF/AC) .

d. Dollar value of the fleet (developed by USAF/AC).
ALERT is actually a five step process.,

Step 1, Update the Data Base - The first step is to collect the most
up-to-date data on each of the variables. This includes updating Central
Secondary Item Stratification (CSIS) data and the age and value of the fleet

data and entering them into an automated data base.

Step 2, Develop Regression Equations - ‘This step involves running the
regressions and selecting the equations that result in the best fit of the
data. Each weapon system has its own regression equation with its own set
of independent variables. Appendix C provides the best set of regression
equations for FY90 and FY91 through FY94. We develop a different set of
equations for FY91l through FY94, because these forecasts include the FYY0
forecasts as historical data. (Using a regression forecasts as another data
point in developing yet other forecasts is a statistical technique called
bootstrapping) .




Step 3, Management Review - The results of Step 2 reflect the best set
of regression equations and forecasts based on historical data. However,
historical data is not always the best prediction of the future, because iv
assumes what happens in the past will continue in the future. Therefore we
include a management scrub which provides management a chance to look at the
results and identify any known occurrence that would impact the future. In
addition, there are continuous adjustments and corrections made to historical
CSIS data that are not included in our data base. These updates and corrections
are identified and input into the data base during the management scrub.

Step U4, Develop New Regression Equations - Basically we repeat Step 2 with
the updated data and include indicator or "dummy" variables to reflect future
known occurrences. For example, if the budget program managers know of a
significant modification or program change, we adjust the regression equation
to account for the change.

Step 5, Present the ALERT Forecasts - We then present the ALERT forecasts
by weapan system ard total BPl5 requirements to the budget program manager.




RESULTS

We generatea FYY0 regression forecasts for management approval by the Buaget
Program (BP) manager. 'lable 2-1 shows the forecast results (Step 2) of the
weapon system specific regression equations for FYY0. ‘the sum of these
estimates is the FY90 BP1% POM baseline., ‘'lable 2~1 also shows the adjusted
R-squared values which measure the amount of variation explained by the
regression equation. A number closer to 1 means a better forecast, that is
the regression equation reduces most of tne forecast error.

REGRESSION RESULTS

FY90
WEAPON SYSTEM ADJUSTED R-SQUARED FORECAST (IN $M)
A-T .15 17.7
A-10 .63 31.1
B~1 .23 327 .4
B-52 .08 72.4
Cc-5 .66 138.8
C-130 .13 95.6
C-135 .70 160.8
C-141 .39 26.9
E—3 .65 2505
P-4 .70 24.3
F-15 .13 131.5
F-16 .96 157.2
F-100 ) 073.5
F-111 .66 160. 4
CQMMON 3 351.4
OTHER 54 34,7
"YOTAL 2629.2
TABLE 2-1

once the budget program manager approves this aggregate value, the FYY90 POM
forecast is added to the data history and useu Lo estimate the FYI1-FY94 POM
forecasts., This process is known as bootstrapping. The total buy value
from the CSIS is not used in the outyear forecasts as an independent variable
because no CSIS data is available for the POM outyears. Only value of the
fleet, the reciprocal of the age of the fleet, the year of the data, and
indicator variables are inputs to the regression equations. Table 2~2 shows
the ALERT weapon system-specific forecasts for FY90-FY94 (in $ millions).




ALERT REGRESSION BQUATION RESULTS
(FYJ90 through FY94)

WEAPON

SYSTEM FY90 FY91 FY92 FY93 FY9h
A-T 17.7 10.5 15.8 12.9 y.1l
A-10 31.1 20.7 1o0.5 12.3 8.1
B-52 72.4 24.4 15.6 15.6 15.6
c-5 138.48 151.6 151.7 151.8 151.9
C-130 95.6 63.7 o4.5 6C.0 60.3
C-135 100.3 176.9 192.5 206.2 219.9
c-141 26.9Y 28.7 28.7 28.7 287
E~3 255 26.4 2.7 25.8 2
COMMON s5L.4 2919 297.9 2919 2914
-4 4.3 6.8 3.7 l.o 2.1
F-15 131.5 139.0 150.2 121.7 Lt2.Y
F-1b 157.2 L72.3 188.53 204 216.5
F-100 073.5 719.8 766.9 814.1 861.4
F-111 160.4 163.9 161.3 158.5 155.6
OTHER 254.7 275.8 293%.5 309 346.5
B-1 327.4 321.9 326.7 331.5 330.4
TOTAL 2029.2 2609.1 2679.5 2752.2 2848.0

TABLE 2-2

Budget Program Manager's Scrub

Long range forecasting is an art not a science. Regression, as would any
strictly quantitative technique, can not replace human judgement nar accurately
predict qualitative factors. 'lherefore, in Step 3 we "scrub" tne forecasts
Lo ensure the input data is correct and up-to-date and that all known future
events are considered. For the FYY0 through FY34 forecasts, there were several
factors that needed updating. For example, due to a congressional decision
the BP manager haa to subtract expected buys of electronic countermeasures
(ECM) items from the B-1 estimates, For all years FY90-94, BP managers
allocated the ALERY Common requirements across weapon Systems, including
weapon systems not explicitly forecasted by ALER1T. The FY90 ALERT values by
weapon system were compared against the FY89 POM to compute a rate of change
factor. 'The FYY1-FY94 forecasts were recomputed by BP managers using this
factor. Table 2-3 reflects the final ALERI' regression results,




FINAL ALERT FORECASTS

($ IN MILLIONS)

FY90 FY9l FY92 £Y93 FY94
AQUT 25.3 2h.3 23.1 22.8 23.0
AOLO .2 47.1 46.9 ur.» 49.2
BO1B 3713.1 96.5 99.4 10<2.0 105.6
BOYZ 153.2 169.1 172.4 186.1 192.7
Bl1l 17.6 18.2 18.6 19.1 19.8
E11l 11.9 12.0 12.3 12.7 13.2
Fl1l 154.0 164.,2 159.8 160.7 166."
CO05 93.1 84.3 76.9 70.3 72.8
colt 18.9 36.7 63.9 67.8 70.2
C130 132.3 132.7 136.4 141.4 146.4
C135 156.9 lo7.2 175.1 184.6 191.1
CLAL 68 .4 73.3 74.0 76.7 79.4
E0O3 29.8 28.5 27.0 25.5 20.4
EOO4 2.4 2.9 2.9 2.9 3.0
FOOU 79.8 59.5 56.5 45.2 46.8
FOUS 21.4 24.0 25.5 25.b 26.9
FO15 397.7 b2y.6 34,7 ho3.1 479.4
FUl6 574.1 549.3 598.6 oho.8 669.6
HOO1 1.2 1.4 1.3 1.3 1.4
HOO3 2.5 2.9 2.9 3.0 3.1
HO53 17.2 17.4 17.9 18.5 19.2
HObU ) ) D ) )
OTHR lo4.8 2044 190.9 163.2 lo68.9
TO37 13.7 14,5 14.8 1.2 15.7
TO3% 43.8 45.2 hb.5 47.7 49.4
1039 .8 .9 .9 1.0 1.0
‘TOL'AL 2000.2 2h407.0 2R79.5 2551.2 2041.2

TABLE 2-3

The budget program managers used these values to develop the FY90 through
FY94 BP15 POS PQM forecasts.




ISSUES

The budget program manager identifiea two issues while aeveloping the FY90
through FY94 ALER! forecasts. First, ALERT input data from the CSIS is of
questionable accuracy and needs to be improved. The budget program manager
acknowleages this. In particular, buy requirements used for the FYY0
regression forecast come from the June cycle of tne CSIS and BP manager judges
tne June cycle to be the most inaccurate of any of the four annual CSIS cycles
in the past. The primary reason for this inaccuracy is the lack of data
base file maintenance. As a result of June data base inaccuracies, Key ALERT
inputs could be in error. ‘lhe BP manager expects that the Requirements Data
Bank (RDB) improvements to the recoverables CSIS (ie. CSIS Restratification)
will eventually provide more accurate June cycle inputs to ALERL. This
improvement, however, is itself likely to cause a4 shift in the historical
Lrena of the data, ana tne mode! logic will require minor changes to allow
for tne effect of tne "cleaner® data inputs.

The second issue concerns the value of the fleet data. 'l'he value of the
fleet enterea significantly into virtually all of the regression equations
used to develop the ALERI' POM submission estimates. However, the computed
value of the fleet decreased over time for most weapon systems because
USAF/AC's estimate for this variable was a function of future flying hour
programs. Most weapon systems supported by BP15 have decreasing projected
flying hour programs. The BP manager criticizes this aspect of ALERT. Since
the value of the fleet decreases over time, older weapon system fleets will
undergo more modifications and require more spares support which will not be
reflected in flying hour trends. A new means of estimating the fleet must
be investigated for future ALERT runs, or, perhaps, we snould no longer use
the value of the fleet as a predictive variable. We need Lo analyze the
impact the value of the fleet data has on POM forecasts and identify
improvements as necessary. In addition to this, we need to contimue to
identify weaknesses of the ALERT and POM forecasting techniques and develop
ways to improve the process.




CHAPTER 3
OONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

1. The Air Logistics Early Requirements Techniqgue (ALERT) is the Air Force
approved method for forecasting the Peacetime Operating Stock (POS) segment of
the aircraft replenishment spares (BP15) Program Objective Memorandum (POM)
forecasts.

2. The budget program managers used ALERT to develop the FY90 through FY9U
BP15 POS POM forecasts.

3. The Central Secondary Inventory Stratification (CSIS) historical data used
as input to ALERT contains errors, which requires adjustments to the ALERT
forecasts.

4, The budget program managers question using the value of the fleet data as
an input to ALERT.

ACTIONS

1. Continue to document the annual ALERT forecasts. (OPR: HQ AFLC/MMMA and
MMMI)

2. Continue to identify weakness of the ALERT and POM forecasting techniques and
develop ways to improve the process. (OPR: HQ AFLC/MMMA and MMMI)

3. Improve the CSIS data base. (OPR: HQ AFLC/MMM)

I, Analyze the impact the value of the fleet has on POM forecasts and identify
improvements as necessary. (OPR: HQ AFLC/MMMI and ACC OCR: HQ AFLC/MVMA)
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"FORECASTING POM RECOVERABLE ITEM REQUIREMENTS"

l. Obgective of Study: Develop a Long-Range Forecasting Technique to Project
POS Aircraft Replenisnment Spares Requirements for the Program Objective
Memorandum (POI)

2. Background: The Air Force Logistics Command (AFLC) is responsible for
forecasting POM aircraft recoverable spares requirements at the weapon system
level. 7The Air Staff reviews and approves these forecasts which are then used
in the Air Force POM. For budgeting, item-by-item computations are done in the
DO41 (Recoverable Consumption Item Requirements System) using over twenty factors,
including demand rates, repair rates, condemation rates, etc. These computations
are then adjusted for known file maintenance changes, and transformed into a
Budget Estimate Submission (BES) each September. Approximately two years elapsed
between the BES submission to initiation of funds (i.e., the FY85 BES was
submitted in September 1983). For the POM years no item-by-item computation
has traditionally been used. Instead, a cost-per-flying-hour rate, based upon
BES requirements, has been used to forecast POM requirements. In recent years
the forecasts have tended to understate tne final requirements. For example,
the final requirements for aircraft recoverable items for the five years FYT8-
82 was understated. We experienced an average growth of 9Y2% between last POM
submission and final funas requirements (derived from the Corona Require study,
March 1983). This spawned a series of studies to determine why, and to recommend
improvea POM forecasting methods. The prime project initiated by the Air Force
in October 1982, "Corona Require", assigned HQ AFLC/MMM the responsibility of
improving POM forecasting for recoverable items in April 1983. An independent
effort, by USAF/ACM, assisted with data from USAF/LEX/PRP developed a macro
forecasting technique based upon aircraft specific exogenous prediction variables,
in January 1983 which was used to project the FY85 POM., AFLC/MMM subsequently
developed a macro-forecasting technique which projects actual DOU4l computed
requirements through the BES and first POM years. The last four years of the
POM are then forecasted using exogenous variables., The following is a report
on the methodology and findings of the AFLC model, ALERT (Air Logistics Early
Requirements Technique).

3. Study Methodology:

a. Defined the Problem: Due to a lapse of from three to seven years between
projection and initiation of funas requirements in the POM process, a long range
forecasting technique is required to project outyear requirements,

b. Selected a Forecasting Technique: Review of the existing state-of-the-
art forecasting technology revealed that a number of techniques are available
for near-term time periods (e.g. moving averages/exponential smoothing, Box
Jenkins -~ ARIMA, regression, Markov chains, etc.,) However, for time horizons
beyond eighteen months, accuracy of forecasts are not improved with complex
models. 'l'herefore, for the time period of interest in this problem, two-seven
years, step-wise linear regression was chosen. 'The earlier USAF/ACM study has
also used linear regression,

10




C¢. Developed of Data Base: Data to be analyzed were collected from:

(1) AFLC Budget submissions for the years FYTd-83 for aircraft Recoverable
Spares (BP1500)

(2) DOUL Central Secondary Item Stratification (CSIS) summaries for the
years 1977-19383.

(3) Buaget Submissions for Modifications (BP1100) and Initial Spares
(BP1o00) for 1977-1982.

(4) Aircraft specific exogenous variables of MD fleet age, fleet value,
and utilization rates from USAF/ACM study.

(5) Peace flying programs used for DOUL for respective years for USAF,
PA Documents.

(b) Wwartime Flying Programs (unclassified version), published by H
AFLC/XRP for respective DOU1l requirements years.

(7) 0SD and AFLC inflation indices.

(8) SPSS "Statistical Package for the Social Sciences," resigent on the
HQ AFLC CREATE computer system, WPAFB OH, is the statistical package used to
perform the step-wise linear regression and develop predicition equations.

d. Defined the use of Data: Basically, the computed DO4L PUS requirement
is used as the prime predictor variable through the first POM year. An additional
"enhancer" variable is selected from eighteen potential predictors, based upon
the most statistically significant performance. Exogenous variables were used
for the last four years of tne POM. Prediction equations representing the
historical relationship of these two predictor variables are developed for each
M/D. See Appendix B for a list of variables used.

4, Assumptions of Study:

a. The 1978-1983 statement of budget requirements for the AY year (e.g., tne
statement of the FY83 requirement in the FY85 BES), represents the most refined
statement of the final requirement for each respective year. This statement is
also referred to as tne "last statement", and the "sixth statement".

b. The 1977-1983 DO41 products were computed using basically the same
methodology for each M/D or adjustment to policy were identified and made.
Data prior to 1977 was not usea due to a major policy change from a fixed to a
variable safety level beginning with the March 1977 computation.

¢. The summary of the DO4l item-by-item computation of the buy requirement
provides valuable information relating to the final requirement at tne M/D level,
and represents the most likely predictor for eventual requirements. Due to
dynamics, over time, this computation is subject to change. One of the objectives
of the ALERT model is to capture the direction ana strengtn of these changes.

11




d. That a programmatic and/or exogenous inaicator, as fleet age, value,
funding, utilization rates, etc., when statistically selected as an "enhancer"
variable, will maintain historical relationship into to forecasted future.

e. 'lhat external influences, as the economy and inflation rate can influence
purchase requirements.

f. That macro variables as an "enhancer" will maintain their historical
relationship, and that they represent a group indicator which may also be an M/D
level indicator (a statistical phenomenon often referred to as "Steins Paradox").
(NOTE: Refer to Efron, Bradley, and Marris, Carl, "Steins Paradox in Statistics",
Scientific American, 236 (May 1977), 119-127.)

5. FACTS: (All costs in then-year dollars).

a. From 1978-1983 the gross DOUL requirement for aircraft recoverable spare
item nas increased at an exponential rate from a computed gross requirement of
$25.b6 billion to $49.6 billion.

b. During this period significant internal dynamics occured. Among these
were:  introduction of the Fl15/Flo aircraft, the most expensive and highly
sophisticated new aircraft ever; the major conversion of strategic cargo aircraft
to a 120 day war requirement along with major changes within tne logistics support
concept of the C5 engine (i.e., TF-39 engine A to 1C conversion); upgrade of
strategic bomber ana KC 135 parts support (PACER GRADE): the impact of more
realistic war factors (PACER PREPARE) for all M/D's; and Defense Guidance to
begin orientation of logistics support toward an end item aircraft availability
goal; among others. This was further influenced by external dynamics such as
tne impact of the aeepest economic recession since the Greate Depression.

¢. Purchase of aircraft spare parts is a source of last resource. DO4l
computes deficit or buy requirements "after" satisfying spares needs with
available assets subject to repair. As a result, purchase requirements are
subject to large percentage change, given smaller gross requirement changes.

d. During the historical period, the share of the business for spare parts
purchase requirements ciimbed from 6.5% to 12.1% of the total dollar requirements.

e. As pointed out in the USAF/ACM study, the average age, ownership value,
and (lying programs have all been increasing.

f. 'Ine average age of the price structure resident within DOUL large actual
prices by some degree, perhaps as much as 5~7 years on Lhe average.

7. DISCUSSION:

a. An interrelated and interdependent set of reasons cause the dynamics
experienced between POM submission and eventual dollar requirements at funds
initiation, three to seven year hence. An initial effort, in the USAF/ACM
regression study, using a moael named PUSSEM (Peacetime Operating Stocks Spares
Estimating Moadel), indicated that relatively strong relationships exist between

12




the variables of "fleet age" (implying a "bath tub" curve -~ that is, younger
and older aircraft end to require more support costs than middle aged fleets),
fleet value (implying more expensive fleets ana more expensive to maintain),
and "utilization rates" (implying more use requires more swport costs). In
this study, these variables were tested and found to have moderately high
relationships (i.e. the Average R = .85 on the samples we observed). However,
when introducing the ALERT technique of DO4L computed requirements, the
relationships improved significantly (i.e. average R = .97 with two predictor
variables). Also, this technique is more useful for investigating rapid changes
in factors, since it cues from the actual DO41 computation.

13




APPENDIX B

ALERT LIST OF VARIABLES
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NAME
DEPENDEN'L':
PUSBES

WBBES
OWRMBLS

INDEPENDENT:

lmm
1'BUY
ORDER
DEF

WwB
OWRM
PCT
AGE
VALUE
FHP
MODS
BPlo
INDEX
cuM
WEP
PAFHP
MAC RBK
MAC BUY
MACORD
MACDEF
MAC wP
MAC OWRM
MACPCT
AGEREC
YEAR

LIST OF VARIABLES

BP1500 MODEL
DESCRLPLION CURRENILY USED

M/D Actual Peace Buaget Estimate Submission Yes
at (BES) last statement

M/D Actual WRSK/BLSS BES at last statement No
M/D Actual OWRM BES at last statement No
M/D Gross Reequirement (DU41) No
M/D Buy Requirement (DO41) Yes
M/D On-Order (DOA4L) No
M/D Deficit (DOUl) (AY & BY) Yes
M/D WRSK/BLSS (Dudl) No
M/D OWRM (DO41) No
M/D Historical Funding, lagged one year No
M/D Average Fleet Age No
M/D Average Fleet Value Yes
M/D Peace Flying Program, current year No
M/D BP1100 modification history No
M/D Initial Spares History No
AFLC Cost Vriation Ingex (CV1) No
The CV1l compounded (base year 1978) No
War Flying Program (lagged two years) No
Peace Flying Program (Unclassified version) No
lotal Gross Requirement - all categories (DO4l) No
‘fotal Buy - all categories (DO41) No
Total On-Order - all categories (DOUl1) No
‘Yotal Deficit - all categories (DU4l) No
Total WRSK/BLSS - all categories (DOUL) No
Total OWRM - all categories (DO41) No
Total Percent Funaed, lagged one year (DO4l) No
One-Over-Age of Fleet, by M/D Yes
Chronological Year Yes

NOTE: The variables listed as not currently used have been dropped since 1985
and no longer exist in the historical data base.
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APPENDIX C
ALERT REGRESSION BJUATIONS

1o




11-5-87
ADJUSIED

HFN 598 Rz
W e
el 06,6285t
! 0, 27050
B3l 0.62183

{s 8,857 70

R 1233

[13% 0,67256
£14) . 3650

oM 0, 71079

3¢ 064857

F4 0,4338

.'

0, $2087

R DN

H«)n ('

5177

E11i 0,05194

IHER ¢

L9137

APPENDIX C

TABLE OF RLERT DIAGHOSTICS (FY90}

DURRIN- SIGNIFICANT
EQUATION FORECAST  WATSON F-TEST F
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POUET = 0-31L6) ¢ (000630 (TRU 2.7 LEBIS 90471 0,005)

L O0TATYEVALLE)

ST T | PR S RN UG S RER LAY 131.5 1. 44420 1.2283 0. 2138

fostr = (9,0 & (- 000000285 (TR ¢ 1372 L.46416 82,3131 n
+ L0089 IV EVALTE)

FLVEy = (-3535.7) ¢ GOuead2iofEU 673.5  2.06829 14.62573 4,0032
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ADJUSTED
LI ERER k2

a? U, 76708

CHY 07413

i1 n,2ms4
B32 0.7A373

& D281

C130 0, 45665

{1 0, 44449

oMt 72401
£ 0, 74702
Fe b, 14564

o5 v, 83443

Hooo n el

Fio 0, 80437

FIil 0.71086

GTHER 0.7044

FLstt

EQUATION

STOAE )4 DDA0D) YALLEY

SRos A e 013040 YALUE)
-3, P IHERR)

BT = VLIS ¢ LOQTETY IVALUES

FazeL

(GRS

o= 4080 ¢ 0085 IVALUE)

5= G874 LL0)329) IVALUE)

FOskzo = (-84.3) ¢ 014390 (VALUE)
FOSEES = o+ 08T, 00 + (0008350 (VALUE!
137 GEAR)
FUZPED = 4-5.7) & 1003581 «YSLUE)
FOSRES = 1297.9)
FEREEZ = (S0, 1) + (-, 00722} ¥ALUE)
FRZRZS = 6 2000) 4 4, 00606) {YALUE)
Futebs = (481,20 ¢ (-, 012 HUALUEY
+ (-550,8) (ABERETY
FORlEs = i13hes & u0937) tvatiD)
s AT IEARY
POSRES = -252¢,7) ¢ (- 02DV (VALUE)

Fock::

+ {47, (YEAR)

B2 o= -40.7) v 016190 (YALLEY

= (-4137,B) 4 (-, 00237} (VALLE!
tS THIVEARS

TABLE OF ALERT DIAGNOSTILS (FY91-94)

FORECAST

139.8

172.3

719.8

163.9
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DURBIN-
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1.3395%6

212181

130677

YL

171475

1.380%4

2.680%3

2.8402%

1.4056%

2.09424

2.23143

F-TEST

mIsn

12.46274

1.87197

21.054674

7.02380

b, 24%57

le.a%876

3.83413

12,6213

2084832

18.38%06

3.33172

.....

21.63659

15, 75142

14, 78028

SIGNIFICANT
F

0,900

0,0015

0,2454

0., 0003

0, 0045

0.0173

APRLLY

0,009

(¢, 0001

0.0603

0.0004

0.0378

0, 0006

¢, 0008

4.0027

Atch

2




AOUT
AO010

BOb2
Blll

Fl1ll
Co05
co17
C130
C135
Cciul
E0O3

FOOY4
FOQ5
FO15
FOlo
HOO1
HOO3
HO53
HO60

1037
T038
T039

TOTAL

= L)
=\ - n
. . s o Py e ® o ® o ® o O
N ooUVINDV VNS dslywokHFrowo g w o

Srob
N oW

| o
34
.

v EN
*

I
- N -
.

[
s o e
wWw g

o ® o ® o4

2000.2

ALERT FY90-FY94 POM FURECASTS
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FY91 FY92
25.3 23.1
47.1 4o.9
90.5 99.4
169.1 172.4
18.2 18.6
12.0 12.3
lol.2 159.8
84.3 76.9
36-7 63-6
132.7 136.4
167.2 175.1
13.3 74.0
28-5 2700
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59.5 56.5
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